Multiple system atrophy is a progressive, neurodegenerative disease characterized by parkinsonism, ataxia, autonomic dysfunction, and accumulation of α-synuclein in oligodendrocytes. To understand how α-synuclein aggregates impact oligodendroglial homeostasis, we investigated an oligodendroglial cell model of α-synuclein dependent degeneration and identified responses linked to the NF-κB transcription factor stress system. Coexpression of human α-synuclein and the oligodendroglial protein p25α increased the expression of IκBα mRNA and protein early during the degenerative process and this was dependent on both aggregation and Ser129 phosphorylation of α-synuclein. This response was prodegenerative because blocking IκBα expression by siRNA rescued the cells. IκBα is an inhibitor of NF-κB and acts by binding and retaining NF-κB p65 in the cytoplasm. The protection obtained by silencing IκBα was accompanied by a strong increase in nuclear p65 translocation indicating that NF-κB activation protects against α-synuclein aggregate stress. In the cellular model, two different phenotypes were observed; degenerating cells retracting their microtubules and resilient cells tolerating the coexpression of α-synuclein and p25α. The resilient cells displayed a significant higher nuclear translocation of p65 and activation of the NF-κB system relied on stress elicited by aggregated and Ser129 phosphorylated α-synuclein. To validate the relationship between oligodendroglial α-synuclein expression and IκBα, we analyzed two different lines of transgenic mice expressing human α-synuclein under the control of the oligodendrocytic MBP promotor (intermediate-expresser line 1 and high-expresser line 29). IκBα mRNA expression was increased in both lines and immunofluorescence microscopy and in situ hybridization revealed that IκBα mRNA and protein is expressed in oligodendrocytes. IκBα mRNA expression was demonstrated prior to activation of microglia and astrocytes in line 1. Human brain tissue affected by MSA displayed increased expression of IκBα and NF-κB p65 in some oligodendrocytes containing glial cytoplasmic inclusions. Our data suggest that oligodendroglial IκBα expression and NF-κB are activated early in the course of MSA and their balance contributes to the decision of cellular demise. Favoring oligodendroglial NF-κB activation may represent a therapeutic strategy for this devastating disease.
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Introduction
Multiple system atrophy (MSA) is the collective term for three previous perceived independent diseases olivopontocerebellar degeneration, striatonigral degeneration and Shy-Drager syndrome (Burn and Jaros, 2001 ). The reason for combining these disorders into one entity was the recognition of glial cytoplasmic inclusions (GCIs) in oligodendrocytes as a common cytopathological denominator despite their different clinical manifestations (Jellinger, 2003; Papp et al., 1989; Wakabayashi and Takahashi, 2006; Yoshida, 2007) . The demonstration of α-synuclein (α-syn) aggregates in GCIs placed MSA within the groups of synucleinopathies, dominated by Parkinson's disease (PD) and Dementia with Lewy bodies that apart from MSA are characterized by neuronal intracellular α-syn inclusions, Lewy bodies (Gai et al., 1999; Wakabayashi et al., 1998) . Missense mutations within and multiplications of the normal coding region of the α-syn gene cause autosomal dominant PD and DLB (Farrer et al., 2004; Kruger et al., 2002; Polymeropoulos et al., 1997; Singleton et al., 2003; Zarranz et al., 2004 
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